The present study demonstrates the interplay between interparental relationship satisfaction and child plasticity in the origins of internalizing problems in 99 community mothers, fathers, and children. Our cumulative measure of plasticity integrated genetics (5-HTTLPR polymorphism), psychophysiology (skin conductance level), and observed behavior (inhibition, sadness, joy). The interaction between plasticity and interparental relationship satisfaction reflected differential susceptibility. Compared with low-plasticity peers, high-plasticity children had more internalizing problems from 5.5 to 12 years when the interparental relationship at 4.5 years was acrimonious, but fewer problems when it was harmonious. Further, almost half of the children in this sample were "differentially affected" by the interaction such that greater plasticity was associated with fewer internalizing problems when their parents had a harmonious relationship, a key feature of differential susceptibility.
Characteristics of the family are substantial contributors to children's psychopathology (e.g., McLeod, Wood, & Weisz, 2007) . As well, massive evidence has documented a role of biologically based factors in children's development, such as genetics (Sullivan, Neale, & Kendler, 2000) , temperament (e.g., Mills et al., 2012) , and characteristics of the nervous system (El-Sheikh, 2005) . Those levels of influence have been typically integrated within a diathesis-stress model (Hankin & Abela, 2005) , which emphasized a combination of vulnerabilities at the two levels as posing the highest risk for psychopathology. More recently, an innovative, influential, and heuristically generative differential susceptibility framework has been tested with promising results (e.g., Kochanska, Boldt, Kim, Yoon, & Philibert, 2015; Morgan, Shaw, & Olino, 2012) . In this framework, the child's biological qualities, typically viewed as "risk factors," have been reconceptualized as "plasticity factors": depending on their environment, children who have such qualities may reach strikingly different developmental outcomes. In a suboptimal environment, their outcomes are poor; however, in an optimal environment, their outcomes may, in fact, be better than children's who are low on the plasticity factors. The present work applies the differential susceptibility framework to the developmental interplay of children's biologically based plasticity and characteristics of their family environment-specifically the interparental relationship-with regard to the etiology of internalizing disorders.
Internalizing disorders (anxiety and depression) are experienced by nearly one third of children (Costello, Egger, & Angold, 2005) , and have a median age of onset of six years of age (Merikangas et al., 2010) . Internalizing disorders tend to increase in prevalence and severity as children age (Costello, Copeland, & Angold, 2011) . And yet, research on the etiology of these disorders has lagged behind that of investigations of externalizing disorders (Cicchetti & Natsuaki, 2014) . There is a need for developmentally sensitive, systems-oriented, multilevel models of child internalizing disorders that integrate familial, social, and cultural contexts with biological factors to elucidate the etiology of psychopathology (Hayden & Mash, 2014) .
was typically conceptualized as "risk" for psychopathology actually reflects a sensitivity or plasticity to environmental or ecological factors. In the context of an adverse or suboptimal environment, children with high plasticity have worse outcomes than those with low plasticity, consistent with a diathesis-stress model; but in the context of a positive environment, high-plasticity children may thrive and have better outcomes than their low-plasticity peers. Accordingly, traits that have traditionally been viewed as aspects of diathesis (e.g., negative temperament, genetic polymorphisms, electrodermal reactivity or skin conductance level, SCL) may be better conceptualized as aspects of plasticity, malleability, or sensitivity to the environment. Such traits may be risk-inducing, but also development-enhancing depending on the familial contexts to which children are exposed (Ellis, Boyce, Belsky, BakermansKranenburg, & van Ijzendoorn, 2011) .
Rapidly growing evidence has indicated that child temperament traits may serve as plasticity factors (Belsky & Pluess, 2009 ). In particular, children high in negative emotionality (NE; proneness to sadness, anger, frustration, fear, or anxiety) appear to thrive in positive socialization contexts (Belsky & Pluess, 2009; Morgan et al., 2012) . NE is a relatively stable trait in children and adults (Morgan et al., 2012; Van Den Akker, Deković, Prinzie, & Asscher, 2010) . In childhood, behavioral inhibition is one of the most widely investigated observable manifestations of NE. Inhibited children, characterized by heightened arousal, wariness, and avoidance in novel situations, are at increased risk for depression (Bufferd et al., 2014) and anxiety (Broeren, Muris, Diamantopoulou, & Baker, 2013; Dougherty et al., 2013) . Additionally, sadness is a common-although surprisingly rarely studied-behavioral manifestation of NE in childhood (Rothbart & Bates, 2006) . However, given the reconceptualization of NE as plasticity rather than vulnerability factor, we expect that the relations between NE traits and internalizing problems may depend on qualities of their environment. Positive affectivity-a tendency to approach life with energy, enthusiasm, and joy-is another key dimension of temperament. Surprisingly, it is rarely examined with regard to its role in the development of internalizing disorders (Dougherty et al., 2013) despite the fact that anhedonia-a diminished ability to experience positive affect-is a core symptom of depressive disorders (Widiger & Clark, 2000) . Meta-analyses demonstrate a large effect of (low) positive affectivity on internalizing disorders (Kotov, Gamez, Schmidt, & Watson, 2010) , especially depression (Klein, Dyson, Kujawa, & Kotov, 2012) . Interest in the role of positive affectivity in developmental psychopathology has been on the rise, and both main effects and interactions with environmental factors have been proposed (Davis & Suveg, 2014; Davis, Suveg, & Shaffer, 2015; Wills, Sandy, Yaeger, & Shinar, 2001 ). Thus, children whose positive affectivity is dampened might be differentially susceptible to their environments.
Certain genetic polymorphisms (e.g., serotonin transporter linked polymorphic region, 5-HTTLPR, short allele) may also function as susceptibility factors (Belsky & Hartman, 2014) . Family, twin, and adoption studies strongly support genetic components in internalizing disorders (see Sullivan, Neale, & Kendler, 2000, for meta-analysis) . The presence of a short allele is associated with altered functioning in subcortical structures (e.g., amygdala), dysregulation of mood, reactivity to stress and threat (Stoltenberg, Lehmann, Anderson, Nag, & Anagnopoulos, 2011) , and heightened depression and anxiety (Caspi, Hariri, Holmes, Uher, & Moffitt, 2010) . In particular, functional polymorphisms in the 5-HTT gene regulatory region (5-HTTLPR) have been linked to internalizing problems, especially in the context of adverse environments (e.g., Cline et al., 2015) . Not surprisingly, 5-HTTLPR, along with other polymorphisms, has been identified as one of the prime candidates for indicators of differential susceptibility to environment influences (Belsky & Pluess, 2009) .
Electrodermal reactivity is an observable manifestation of activity in the autonomic nervous system, often measured via SCL, which is a method of tracking electrical currents as they pass across the skin as a function of sweat gland activity. Research has linked SCL with child adjustment (see El-Sheikh & Erath, 2011, for review) , and those links are complex. Generally, high SCL has been linked to a range of internalizing disorders, whereas low SCL has been associated with externalizing behavior problems. Moreover, and particularly pertinent to our work, SCL has been implied as a moderator of effects of environmental stress, including family conflict, on children's symptoms (El-Sheikh, 2005; El-Sheikh & Erath, 2011) .
Notably, research has primarily focused on the interplay between susceptibility factors and aspects of the environment as they influence externalizing problems (e.g., van Zeijl et al., 2007) . Fewer studies have applied a differential susceptibility model to explain the development of internalizing problems (Belsky, 2005) . Nonetheless, evidence is accumulating in support of a differential susceptibility model to internalizing problems in childhood and adolescence. For example, Morgan et al. (2012) found that boys high in NE had greater susceptibility to positive sibling relationships (i.e., playing, listening, and support) and negative relationships (i.e., physical aggression and destructive behaviors), for better or worse. Hastings et al. (2015) demonstrated that highly inhibited girls have significantly lower levels of internalizing problems than less inhibited girls when raised in homes with greater socioeconomic resources. Li, Berk, and Lee (2013) found that boys with at least one short allele (5-HTT) are less depressed than boys without a short allele in highly supportive families. Emerging studies such as these are vital, and consequently, further investigation of the complex interplay between susceptibility factors and familial contexts is warranted.
We propose a comprehensive approach to examining susceptibility factors for internalizing problems, following construct of a biobehavioral index, which incorporated biologically and behaviorally based indicators (5-HTTLPR short allele and anger proneness) to obtain a cumulative measure of plasticity or susceptibility. The "cumulative risk" approach is well established, and child risk factors have been extensively studied (Deater-Deckard, Dodge, Bates, & Pettit, 1998); however, this approach has not been broadly deployed to characterize plasticity in differential susceptibility research. To that effect, we incorporated measures of child NE (inhibition and sadness), positive emotionality (joy), 5-HTTLPR polymorphism, and SCL, and computed a biobehavioral plasticity index. One advantage of a cumulative biobehavioral index is that resulting scores are dimensional, rather than categorical. This is consistent with conceptualizations of plasticity, which suggest that there may be different gradients of sensitivity to the environment (Belsky & Hartman, 2014) . Another advantage is the ability to incorporate molecular genetic factors in the context of relatively small samples. Because a genetic polymorphism is treated as just one of many possible plasticity factors, This document is copyrighted by the American Psychological Association or one of its allied publishers.
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enriching other biologically and behaviorally based measures, it is possible to study samples that are much smaller than those required for testing G ϫ E interactions (Johnston, Lahey, & Matthys, 2013) . Such approach allows researchers to reap the benefits of rich behavioral measures, produced by labor-intensive coding not feasible with very large samples.
Accounting for the Role of the Interparental Relationship
Whereas much of the research supporting a differential susceptibility model has focused on parent-child relationships (e.g., sensitivity, discipline style, mutuality, security), the interparental relationship has, comparatively, received less attention. This is a notable gap, because the interparental relationship is the cornerstone of family functioning (Davies & Cicchetti, 2004) , and it serves as a basis for the functioning of individuals throughout the family system, due to its top-down influence on other aspects of the family (Belsky, 1984) . Further, interparental discord is a robust predictor of children's psychopathology in general (Cummings & Davies, 2002; Emery, 1982) and, more specifically, internalizing disorders , 2016 ; see also Rhoades, 2008 , for a review). A compelling body of research has also elucidated pathways leading from interparental discord to child maladjustment, consistent with an emotional security framework (Cummings & Davies, 2002) . Emerging research also points toward interactions between the interparental relationship and biobehavioral plasticity factors (e.g., El-Sheikh, 2005; El-Sheikh & Erath, 2011; El-Sheikh, Keller, & Erath, 2007) , but this requires further inquiry.
The Present Study
The principal goal of the present study was to examine the complex interaction between the interparental relationship and biobehavioral plasticity within a differential susceptibility framework from preschool age to preadolescence. A focus on this period of development is advantageous for multiple reasons. Foremost, the earliest median age of onset for internalizing disorders is approximately six years of age (Merikangas et al., 2010) , and symptoms escalate thereafter into adolescence (Costello et al., 2011) . Additionally, this period of development follows the normative transition into a novel social ecology (i.e., school), which places ongoing demands on the child due to the management of evolving developmental challenges.
We used a well-established measure of interparental relationship satisfaction as a global indicator of functioning in the relationship. A measure of environment that has both negative and positive poles is particularly well suited for determining whether an interaction between the child's biobehavioral characteristics and dimensions of the environment conforms to diathesis-stress or differential susceptibility. This is of particular relevance given that positive rearing environments tend to be understudied , but are essential for determining whether susceptible children thrive in the presence of supportive and satisfying family relationships. We anticipated that interparental relationship functioning when children entered preschool would interact with biobehavioral plasticity to predict child internalizing problems.
As mentioned above, our multilevel and multimethod approach to children's biobehavioral plasticity integrated markers of plasticity assessed at the behavioral level (high inhibition and sadness, low joy), genetic level (short 5-HTT allele), and psychophysiological level (high SCL). Whereas we expected the child's biobehavioral plasticity to interact with interparental relationship satisfaction in predicting internalizing problems, we had no specific hypotheses regarding the form of that interaction. Statistical significance of an interaction is not sufficient for distinguishing between diathesis-stress and differential susceptibility models; such distinction requires a formal testing, which has been explicitly urged (Roisman et al., 2012) . Consequently, we probed the interaction between interparental relationship satisfaction and biobehavioral plasticity following established guidelines (Roisman et al., 2012) .
Method

Participants and Procedures
Two-parent families of infants (N ϭ 102) volunteered for a longitudinal study in response to advertisements and fliers. Inclusion criteria included: (a) the parents living together, (b) the parents able to speak English during the sessions, (c) the infant their biological child, (d) the infant normally developing and free of major birth complications or health problems, and (e) the family not planning to move in the next 5 years. Mothers were, on average, 30.80 years of age (SD ϭ 5.30), and fathers were 32.23 (SD ϭ 6.03) at the initial assessment. Approximately 25% of mothers had a high school education (or less), 54% had an associate or college degree, and 21% had postgraduate education. The respective figures for fathers were approximately 30%, 51%, and 20%. Modal annual income of families was over $60,000 (49%). The sample was predominantly White (90% of mothers, 84% of fathers); in 20% of families, at least one parent was non-White. On average, families had 2.03 children (SD ϭ 1.07); 37% of the target children were first-borns. All procedures were approved by the University of Iowa IRB (Protocol # 200107049; Study Title: "Developmental Pathways to Antisocial Behavior: A Translational Research Program. Family Study Follow-up").
The present report focuses on the 99 families who completed at least one assessment included in the proposed model (see the data analysis for more information about our approach to addressing missing data and Table 1 for the N of each variable). Multiple procedures were implemented (i.e., self-report, vignettes, observational, genetic, biological) at various waves of data collection. Children were observed during lengthy (2-to 4-hr) laboratory sessions at 25 months (age 2), 38 months (age 3; at that time, there was also a home session), 52 months (age 4.5), 67 months (age 5.5), and 80 months (age 6.5). Each parent completed reports of interparental relationship satisfaction when children were age 4.5. Each parent also completed reports of the child's internalizing symptoms at age 5.5, age 6.5, 100 months (age 8), and 123 months (age 10). Children participated in a vignette-based procedure for assessing internalizing problems at age 8 and age 10, and completed a self-report questionnaire at 144 months (age 12). The spectrum of internalizing symptoms was conceived broadly, to assure satisfactory distributions, given that this was a sample of low-risk, typically developing children. At age 4.5, DNA was collected. Data on SCL were obtained at age 8. All sessions were This document is copyrighted by the American Psychological Association or one of its allied publishers.
conducted by female experimenters (Es) and were videotaped for future coding.
Child Internalizing Problems
Parent-reported child internalizing behavior symptoms. Mothers and fathers completed Child Symptom Inventory-4 (CSI-4; Gadow & Sprafkin, 2002 ) at age 5.5 (N ϭ 92), age 6.5 (N ϭ 90), age 8 (N ϭ 87), and age 10 (N ϭ 82). CSI-4 is a well-established instrument with excellent psychometric properties (Gadow & Sprafkin, 2002) . We used Symptom Severity scoring, based on each parent's ratings of the CSI-4 items from 0 (never) to 3 (very often). For each parent, we created an internalizing symptoms score by adding the scales of depression, generalized anxiety disorder, specific phobia, obsessive-compulsive disorder, posttraumatic stress, tic disorder, social phobia, and separation anxiety. Cronbach's ␣ values ranged from .61 to .66 for mothers over time and .62 to .70 for fathers. The mothers' and fathers' scores modestly correlated (average r of .33 across time) and were averaged into one score of child internalizing symptoms at each time point (see Lengua, Bush, Long, Kovacs, & Trancik, 2008 , for benefits of such approach). Repeated measures were highly correlated (average r of .56 across repeated measures); thus, they were averaged to obtain an overall score of parent-reported childhood internalizing problems.
Mothers and fathers also completed the Childhood Temperament and Personality Questionnaire (CTPQ; Victor, Rothbart, & Baker, 2002) at age 8. The following subscales of the CTPQ negative affectivity construct were used in the present study: anxiety (e.g., my child gets anxious and jittery, my child seems fearful), dependency (e.g., my child needs help with a lot of things), and depression/sadness (e.g., my child frequently displays feelings of sadness). Each of the subscales demonstrated adequate internal consistency (Cronbach's ␣ values ranged from .62 to .85 for both mother and father reports). Mother and father reports were significantly correlated (r values ranged from .28 to .50) and, thus, were averaged for each subscale. Parent-reported scores for the anxiety, dependency, and depression/sadness subscales were also significantly correlated (r values ranged from .51 to .65) and were aggregated to obtain a final score of internalizing problems.
Child-reported internalizing behavior problems. Children participated in Dominic-R, a 20-min, vignette-based, visualauditory procedure at ages 8 and 10. They were presented with colored pictures of a child (Dominic/Dominique) in 90 different situations (e.g., home, school) that represent emotional and behavioral symptoms consistent with Diagnostic and Statistical Manual of Mental Disorders, 4th ed. (DSM-IV; American Psychiatric Association, 2000). They were asked questions that correspond to each situation such as "Do you follow your parents everywhere because you don't like being alone, like Dominic?" and "Do you feel sad and depressed most of the time, like Dominic?," to which they replied yes or no. The reliability and validity of the Dominic-R are well established (Arseneault, Kim-Cohen, Taylor, Caspi, & Moffitt, 2005; Shojaei, Wazana, Pitrou, Gilbert, & Kovess, 2009) . A broadband score of internalizing problems was used (generalized anxiety, separation anxiety, specific phobias, and depression). Scores at ages 8 and 10, modestly correlated (r ϭ .48), were averaged.
At age 12, children completed Youth's Inventory 4 (YI-4; Gadow & Sprafkin, 1999) . The YI-4 assesses the extent to which youths are aware of their symptoms and captures valuable information about symptoms causing personal distress, which is particularly relevant for internalizing problems. We used Symptom Severity scoring, based on each child's ratings of items from 0 (never) to 3 (very often). An internalizing symptoms score was the sum of the scales of depression, generalized anxiety disorder, specific phobia, panic attack, obsessive-compulsive disorder, disturbing events, tics, somatization, social phobia, and separation anxiety. Internal consistency was high (Cronbach's alpha ϭ .81).
Biobehavioral Plasticity Index
As described above, the components of biobehavioral plasticity included characteristics of temperament (NE-high inhibition and sadness; positive emotionality-low joy), the presence of 5-HTTLPR short allele, and high SCL. The presence of a respective plasticity This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
factor was coded as 1, and a sum score was calculated such that possible scores of biobehavioral plasticity ranged from 0 to 5. This approach followed-but substantially enriched-the construct of "child risk factors" (Deater-Deckard et al., 1998) . NE. Inhibition and sadness were assessed during laboratory sessions, the age-appropriate episodes from the well-established Laboratory Temperament Assessment Batteries (LAB-TAB; Goldsmith & Gagne, 2012) . Coding was based on LAB-TAB manuals.
Inhibition was assessed at age 2 (N ϭ 100), age 3 (N ϭ 99), age 4.5 (N ϭ 98), and age 5.5 (N ϭ 90). During the "Risk Room" paradigm, the child was observed, separately with each parent (who remained neutral), while exploring an unfamiliar environment containing many odd-looking objects and toys, and interacting with a stranger. The following behaviors were coded: proximity to the parent for every 30 s (touching or within arm's length, hovering close by but farther than arm's length, or more than one third of the room away from parent), presence or absence of exploration for every 30 s, including extra credits exploring particularly threatening objects, latency to explore first object, and reluctance to engage in four "Risky Acts" when encouraged by the stranger (e.g., crawling through a tunnel, putting on a scary mask, catching a scary spider toy, interacting with E dressed in an unusual costume). Reliability, kappas, ranged from .63 to 1.00. Scores were standardized and averaged into one global inhibition score (reversing exploration) and were averaged across parents and over time (Cronbach's ␣ values Ͼ .80). Children whose scores were above the median of inhibition (Mdn ϭ Ϫ0.08, M ϭ 0.01, SD ϭ 0.50) received a score of 1, and those whose scores were below the median received a score of 0.
Sadness (LAB-TAB) was assessed during various ageappropriate episodes primarily designed to elicit anger (e.g., asking the child to complete an impossible puzzle) at age 5.5 (N ϭ 91) and age 6.5 (N ϭ 89). The child's expressions of sadness (facial, bodily, vocal sadness, intensity of sadness) and latency to first expression of sadness were coded. Reliability, kappas, ranged from .72 to 1.00. Scores were standardized and averaged into a global score of sadness at each time (Cronbach's ␣ values Ͼ .90). Scores at ages 5.5 and 6.5 were correlated (r ϭ .46) and were averaged. Children whose scores were above the median of sadness (Mdn ϭ Ϫ0.23, M ϭ 0.00, SD ϭ 0.74) received a score of 1, and those with scores below the median received a score of 0.
Positive emotionality. Joy was also assessed as part of LAB-TAB and was observed during various age-appropriate paradigms (e.g., E blowing bubbles toward the child, a "puppet show," a snake popping out of a candy can), at age 2 (N ϭ 100), age 3 (N ϭ 100), age 4.5 (N ϭ 99), age 5.5 (N ϭ 91), and age 6.5 (N ϭ 88). The parent was typically in the same room. The following behaviors were coded: latency to first smile, discrete emotion-related behaviors (e.g., smiling, laughter, positive vocals, high energy acts), and intensity of smiling. Reliability, kappas, ranged from .65 to 1.00. Data were standardized and aggregated within and across episodes to produce an overall score of joy, and scores were then averaged across time (Cronbach's ␣ values Ͼ .60). Children whose scores were below the median of joy (Mdn ϭ 0.01, M ϭ 0.00, SD ϭ 0.38) received a score of 1, and those whose scores were above the median received a score of 0.
5-HTTLPR short allele. At age 4.5, DNA was obtained from 89 children (whose parents had consented) using buccal swabs to identify genotype at the 5-HTTLPR. Of the 89 samples, 88 were successfully genotyped; 13 were ss homozygotes (3 girls), 47 were sl heterozygotes (23 girls), and 28 were ll homozygotes (18 girls). Hardy Weinberg equilibrium testing was nonsignificant (p Ͻ .66). Children with at least one short allele (ss, sl) received a score of 1, and children with two long alleles (ll) received a score of 0.
High SCL. Data on SCL were obtained at age 8 from 81 children (37 girls) who agreed to psychophysiological testing. Data were obtained from five tasks, presented in a fixed order, using BIOPAC MP100 system at the sampling rate of 1,000 Hz (Kochanska, Brock, Chen, Aksan, & Anderson, 2015) . Two Ag/ AgCl electrodes were placed on the thenar and hypothenar eminences of the child's left hand. SCL data from seven subjects were excluded (due to procedural errors or poor data quality). SCL data were first down-sampled to 100 Hz (centisecond); artifacts were identified manually by a trained research assistant blind to hypotheses and corrected using Ledalab software (Benedek & Kaernbach, 2010) . Centisecond-by-centisecond SCL data were averaged for each task and then were log-transformed. Data from Tasks 2-5 were aggregated (Cronbach's alpha ϭ .94). Rest 1 was excluded to allow for full hydration (Fowles, 2008) . Children whose SCL composite was above the median received a score of 1, and those whose SCL composite was below the median received a score of 0.
The aggregated biobehavioral plasticity index. The final score of biobehavioral plasticity (N ϭ 67) was normally distributed (M ϭ 2.34, SD ϭ 1.18; range ϭ 0 to 5; skewness ϭ Ϫ.03, kurtosis ϭ Ϫ.84) in this community sample of children. Children who did not provide genetic data (N ϭ 12) or SCL data (N ϭ 19) received a missing score for the entire plasticity index (see the data analysis section for more detail about missing data treatment).
Interparental Relationship Satisfaction
The Quality of Marriage Index (QMI; Norton, 1983 ) is a wellestablished self-report questionnaire designed to assess the "essential goodness of a relationship" or global sentiment about one's intimate relationship. The measure includes six items (e.g., "we have a good relationship," "my relationship with my partner makes me happy"). Participants rated each item using a 7-point Likert scale. Cronbach's ␣ values were .98 for mothers and .97 for fathers. Scores of mother-and father-reported relationship satisfaction were standardized and averaged at 4.5 years to obtain a dyadic score of interparental relationship satisfaction.
Data Analysis
Data were analyzed using Mplus software (Muthén & Muthén, 2012) . Multiple indices were used to assess global model fit. The Comparative Fit Index (CFI; Bentler, 1990) , the Tucker-Lewis Index (TLI; Tucker & Lewis, 1973) , the Root Mean Square Error of Approximation (RMSEA; Browne & Cudeck, 1992) , and the Standard Root Mean Residual (SRMR; Hu & Bentler, 1995) Browne, & Sugawara, 1996) . To specify a measurement model of internalizing problems, to be included as the dependent variable in the moderation analysis, we used multiple indicators of internalizing problems: CSI-4 (5.5 to 10 years), CTPQ (8 years), This document is copyrighted by the American Psychological Association or one of its allied publishers.
Dominic-R (8 to 10 years), and YI (12 years). The latent variable was scaled via standardization (i.e., the variance was set to 1.0) such that scores are on the same metric as z scores. Because of attrition across the repeated assessments (spanning 12 years), there were missing data for scores of internalizing problems and interparental relationship satisfaction (covariance coverage ranged from .73 to .99; also see Table 1 ). Consistent with contemporary theories of missing data (Enders & Bandalos, 2001 ), we adopted the gold standard approach of using full maximum likelihood estimation (FIML), which accounts for the possibility that the pattern of missingness is missing at random (MAR) or not missing at random (NMAR). Further, as previously reported, some participants failed to provide SCL or genetic data. There was no discernible pattern of missingness for these measures. If a participant was missing a score for any of the indicators of biobehavioral plasticity (e.g., genotype), that person received a missing value for the composite plasticity variable; to enhance estimation in the context of those missing scores, the indicators of inhibition, sadness, and joy were included as auxiliary variables in the analysis to capitalize on any available data for a participant.
Moderation model. In the final tested model, the latent internalizing factor was regressed on standardized scores of interparental satisfaction (4.5 years), biobehavioral plasticity, and the interaction between interparental satisfaction and biobehavioral plasticity. Child gender was included as a covariate. The statistical significance of the interaction was examined to determine whether the effect of interparental relationship satisfaction on internalizing problems varied as a function of biobehavioral plasticity, beyond what would be expected by chance.
Criteria for establishing differential susceptibility. In the presence of a significant interaction between biobehavioral plasticity and interparental satisfaction, the following steps were followed to establish that the results were indeed consistent with a differential susceptibility framework, as outlined by Roisman et al. (2012) . These analyses were conducted using Fraley's online application , which was developed as a supplement to Roisman et al. (2012) .
First, we conducted a regions of significance (RoS) analysis. When establishing differential susceptibility (vs. diathesis-stress), it is important to demonstrate that the "plasticity" or "susceptibility" factor influences the outcome at both low and high ends of the normative range of the predictor, which has been defined as Ϯ2 SD from the mean of the predictor. We would expect greater plasticity to be significantly associated with higher levels of internalizing problems at low levels of interparental relationship satisfaction-but still within 2 SDs below the mean of interparental satisfaction-and lower levels of internalizing problems at high levels of interparental relationship satisfaction (within 2 SDs above the mean).
Next, we computed the proportion of the interaction (PoI) with respect to interparental satisfaction. The PoI tests the extent to which results follow a pattern consistent with diathesis-stress (values closer to zero) versus differential susceptibility (values closer to .50). More specifically, the PoI value represents the proportion of the interaction that constitutes the "for better" element of differential susceptibility (i.e., the proportion for which greater plasticity is associated with better outcomes). We also computed the proportion affected (PA) with respect to interparental satisfaction. The PA represents the percent of the population that is differentially affected by the interaction. In other words, the PA identifies the proportion of the sample for whom the association between plasticity and internalizing problems is negative (i.e., greater plasticity is associated with fewer problems). Both the PoI and PA are defined by the crossover point, which represents the point on the predictor (scores of interparental relationship satisfaction) at which the effect of plasticity on internalizing problems "flips" such that plasticity is associated with better outcomes (i.e., the beginning of the "for better" proportion of the interaction).
Results
Descriptive statistics and correlations are in Table 1 . The moderation results are reported in Figure 1 . Estimation of this model yielded satisfactory fit, 2 (14, N ϭ 100) ϭ 11.45, p ϭ .706, CFI ϭ 1.00, TLI ϭ 1.00, RMSEA ϭ .000, SRMR ϭ .049. Standardized coefficients (factor loadings) for the measurement model were significant and exceeded .30 (estimates ranged from .40 to .88), suggesting that the four indicators were salient measures of the unidimensional internalizing factor. The latent factor explained 16% of the variance in DOMINIC-R, 19% of the variance in YI-4, 52% of the variance in CTPQ, and 77% of the variance in CSI-4.
The interaction between plasticity and interparental satisfaction was significant, unstandardized coefficient ϭ Ϫ0.31 (.11), p ϭ .004. For high-plasticity children, interparental satisfaction (4.5 years) was negatively associated with child internalizing problems. That is, for children with high plasticity scores, positive interparental relationship served as a protective factor against depression, anxiety, and other internalizing problems from kindergarten age through early adolescence whereas negative interparental relationship served as a risk factor. The moderation model explained 14% of the variance in the latent internalizing factor. Notably, we also tested the model with child gender as a moderator, and the interaction between plasticity and interparental relationship satisfaction did not vary as a function of gender, Ϫ.13 (.18), p ϭ .495.
Establishing differential susceptibility. Simple slopes of interparental relationship satisfaction on child internalizing problems were graphed at 1 SD above and below the mean of biobehavioral plasticity (see Figure 2) . The effect of interparental satisfaction on child internalizing problems was statistically significant (␣ Ͻ .05) for all values of biobehavioral plasticity that fall outside of the region [Ϫ1.176, 0.504]. The regions with respect to plasticity are depicted by the gray bands around the regression lines in Figure 2 . (Note that only effects based on values of plasticity between Ϫ2 and ϩ2 were probed and graphed.) At 2 SD above the mean of biobehavioral plasticity, greater interparental satisfaction was associated with fewer internalizing problems, Ϫ0.69, t(95) ϭ 2.79, p ϭ .006. At 2 SD below the mean of biobehavioral plasticity, greater interparental satisfaction was associated with more internalizing problems, 0.55, t(95) ϭ 2.43, p ϭ .017. At 1 SD below the mean of biobehavioral plasticity, interparental satisfaction was not significantly associated with internalizing problems, 0.24, t(95) ϭ 1.80, p ϭ .076; the effect was not significant until scores of interparental satisfaction drop below Ϫ1.176. Roisman et al. (2012) suggest that the effect of X (interparental) on Y (internalizing) should be significant at both low and high values of Z (plasticity) that fall within 2 SDs of the mean of Z to signal differential susceptibility. Thus, the results provide evidence for differential susceptibility. This document is copyrighted by the American Psychological Association or one of its allied publishers.
Additionally, RoS analyses revealed that the effect of biobehavioral plasticity on child internalizing was significant for all values of interparental relationship satisfaction that fall outside the region [Ϫ0.958, 1.633]. The regions with respect to interparental satisfaction are indicated by the gray rectangles in Figure 2 . At 2 SD below the mean of interparental satisfaction (i.e., "low" satisfaction) greater biobehavioral plasticity was associated with greater internalizing problems, 0.64, t(95) ϭ 2.68, p ϭ .009. At 2 SD above the mean of interparental satisfaction (i.e., "high" satisfaction), greater biobehavioral plasticity was associated with fewer internalizing problems, Ϫ0.59, t(95) ϭ 2.15, p ϭ .034. Similar to the RoS with respect to plasticity (Z), the RoS for interparental relationship satisfaction (X) should fall within 2 SDs of the mean of X; thus, these results provide further evidence for differential susceptibility.
Next, we computed the PoI. As previously described, the PoI is defined by the crossover point or the score of interparental relationship satisfaction at which the simple slopes (i.e., the effects of plasticity on internalizing problems at varying levels of interparental satisfaction) intersect. The crossover point in this study was 0.074 (see Figure 2) , which is very close to the mean of interparental satisfaction (standardized scores; M ϭ 0, SD ϭ 1). To the extent that the regression lines intersect in the middle of the X variable, there is greater evidence of differential susceptibility. The PoI represents the proportion of the total interaction (i.e., the area of the triangle) that is to the right of the crossover point (bounded by Ϫ2 and 2 on 0.074 by convention), often referred to as the "for better" portion of the interaction (i.e., the proportion for which greater plasticity is associated with fewer internalizing problems). The PoI value was .46, suggesting a relatively balanced proportion of the interaction across the "for better" (46%) and "for worse" (54%) portions of the interaction. PoI values near .50 provide strong evidence of differential susceptibility. Finally, the PA was computed, once again relying on the crossover point as depicted in Figure 2 . The proportion of children falling above the crossover point was 47%, suggesting that almost half of the children in this sample were "differentially affected" by the interaction such that greater plasticity was associated with fewer internalizing problems when the interparental relationship was harmonious.
Discussion
In the present study, we implemented a multilevel multimethod biobehavioral index approach, deploying and extending the strategy proposed earlier for susceptibility to externalizing problems . We have enriched this strategy considerably and adapted it to reflect susceptibility to internalizing problems by building on past research on genetic (5-HTT short allele), psychophysiological (high SCL), and observed temperament (high inhibition and sadness, low joy) constructs serving as plasticity factors for internalizing problems. This approach capitalizes on the overall cumulative yield of research on plasticity and differential susceptibility, which has demonstrated that diverse and broadly ranging biobehavioral constructs can serve as plasticity variables (Belsky, personal communication, March 2017) . Moreover, this approach draws from the well-established "cumulative risk" perspective in developmental psychology and psychopathology (Evans, Li, & Whipple, 2013) , and extends this framework to biobehaviorally based factors.
We tested the effect of interparental relationship satisfaction when children were preschool age (4.5 years) on their internalizing problems from age 5.5 to early adolescence (age 12), for children This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
with varying biobehavioral plasticity profiles. The findings reveal that interparental relationship satisfaction during preschool age interacts with child biobehavioral plasticity to predict a highly cohesive latent variable of internalizing problems composed of multiple reports (i.e., interview, parent report, child report). The nature of the interaction between interparental relationship satisfaction and biobehavioral plasticity was consistent with a differential susceptibility model. Specifically, higher-plasticity children developed more internalizing problems to the extent that interparental satisfaction was low (relative to lower plasticity children), but they developed fewer internalizing problems to the extent that relationship satisfaction was high. Examination of additional indices (PoI and PA) provided incremental evidence for differential susceptibility relative to a diathesis-stress model. The PA estimate suggested that approximately 47% of children were differentially affected by the interaction (i.e., plasticity was associated with better outcomes for almost half of the sample). The interaction between biobehavioral plasticity and interparental relationship satisfaction was almost evenly distributed across "for better" (46%) and "for worse" (54%), as indicated by the PoI estimate. The results suggest that the differential susceptibility framework can be fruitfully applied to the study of interparental relationships, children's multilevel biobehavioral plasticity characteristics, and children's developmental outcomes over time.
The present study extends prior research embedded within a differential susceptibility framework in multiple ways. First, our biobehavioral plasticity index builds on existing research that has typically been focused on phenotypic (behavioral), endophenotypic (biomarkers), or genotypic markers of reactivity (Belsky & Pluess, 2009 ); we integrate these multiple markers of biological susceptibility into a normally distributed, continuous measure, heeding the call to approach differential susceptibility as an individual differences variable (Belsky & Pluess, 2013a) . Whenever possible, the components of the plasticity index were assessed repeatedly over time (inhibition, sadness, joy). Second, by focusing on a community sample of families and implementing a global measure of interparental satisfaction, we captured sufficient variance in positive contextual influences to account for not only adverse, but also optimal outcomes for susceptible children . Nonetheless, examining specific dimensions of relationship quality (e.g., support, intimacy, conflict) and their interactions with child biobehavioral plasticity might enhance future research. Third, by examining the interparental relationship, we accounted for a subsystem within the family that has been overlooked in differential susceptibility research, despite its importance in the family hierarchy.
We also examined interparental satisfaction during the transition into preschool age, which involves reorganization of the family system and rapid expansion of the child's social ecology. This transition involves salient developmental tasks for young children and families thus addressing an important focus of research in developmental psychopathology. Notably, family level factors have been increasingly implicated in the development of psychopathology and as targets for intervention (Schleider & Weisz, 2017) . Understanding how children's biologically based characteristics enter the cascades of unfolding risk may greatly enrich those recent perspectives, identify children at the highest risk, and inform prevention and treatment. Greater plasticity is significantly associated with more internalizing problems at interparental scores that are 0.96 SD below the mean or lower. Greater plasticity is significantly associated with fewer internalizing problems at interparental scores that are 1.63 SD above the mean or higher. RoS on Z (biobehavioral plasticity) are represented by the gray bands around the regression lines. Proportion of the Interaction areas (PoI) are in pink. The "for worse" portion of the interaction (54%) is to the left of the intersection of the regression lines (i.e., the crossover point of .074 on interparental satisfaction). The "for better" portion (46%) is to the right of the intersection and provides excellent support for differential susceptibility relative to a diathesis-stress model. This document is copyrighted by the American Psychological Association or one of its allied publishers.
The present study has limitations. Results should be replicated in a larger sample. The sample consisted of low-risk community families, in which parents' relationships were generally harmonious and children's internalizing problems were in the normative range. Nevertheless, the differential susceptibility findings were present. In future higher-risk samples, results may be even stronger. As well, the families were ethnically relatively homogenous. The characteristics of this sample should be considered when interpreting the results. Future research should also examine a possibility that children's biobehavioral plasticity may interact with environmental influences differently during varying developmental periods. Emerging evidence suggests that this may be the case for certain genetic measures (Belsky & Pluess, 2013b) .
We should note that some indices of the biobehavioral plasticity variable were measured concurrently with or after interparental relationship satisfaction was measured. Ideally, in future research, the plasticity variable (moderator) should have temporal precedence over the interparental variable (predictor) for a more robust test of moderation.
Further, we created a robust and reliable measure of internalizing problems by integrating multiple methods, reporters (mothers, fathers, children), and times of assessment (from kindergarten age to early preadolescence). A limitation of this approach, however, is the absence of information about potentially different effects of interparental relationship satisfaction on children's internalizing problems at varying ages, or on changes in internalizing problems over time for susceptible children. The next step in this line of research is to employ methods and techniques that facilitate examinations of the dynamic associations unfolding over time between family processes and child adjustment.
Finally, although we believe our results are informative and novel, the next generation of questions should concern the specific mechanisms that link the interparental relationship with internalizing problems for children who are at high levels of biologically based plasticity. The child's attachment security to the parents (Brock & Kochanska, 2016) and emotional security in the family (Cummings & Davies, 2002) are examples of such potential mechanisms. Attachment security, in turn, has been shown to serve as an effective stress regulation mechanism for temperamentally fearful children (Nachmias, Gunnar, Mangelsdorf, Parritz, & Buss, 1996) . This research has several clinical implications, especially regarding preventive interventions that focus on early rearing conditions. Results suggest that promoting healthy, adaptive functioning in the interparental relationship when children transition into preschool has far-reaching implications for the development child internalizing disorders. This transition is targeted in parenting interventions, and interventions might be enhanced by implementing modules that promote the quality of the interparental relationship. Further, because the present study was embedded within a differential susceptibility framework, we identified children who were especially sensitive to the effects of socialization contexts. Results indicate that screening for observable susceptibility factors (e.g., frequent expressions of negative affect, high distress, dampened joy, high inhibition and fearfulness) might facilitate the identification of children most sensitive to effects of the interparental relationships-for better or for worse.
